Objective. To examine the relationship between public perceptions of key performance indicators assessing various aspects of the health-care system.
Introduction
The Province of Alberta was the first one in Canada to initiate public assessments of key performance indicators (KPIs) [1] . KPIs are used to assess organizational effectiveness measured in terms of goal attainment where goals are defined by business plans [1] . The KPI approach originated in business in the private sector and was initiated by the Government of Alberta as part of the business management and planning approach that began with the Government Accountability Act proclaimed in 1995 [1] [2] [3] . Accordingly, as part of its accountability agenda, the Province of Alberta's Department of assessment of accessibility, quality and satisfaction with health-care services will continue over the 2010 -15 period of time [15, 16] .
Health-care evaluation has received a great deal of attention in recent decades [17] . A common approach is to ask the patient to assess a number of specific aspects of the health-care encounter with these aspects comprising a validated scale or set of scales [18, 19] . An alternative approach involves asking respondents to assess the health-care system from a more general and more societal point of view [20, 21] . It has been noted that global assessments tend to be positive rather than negative [22 -24] . Furthermore, patients may have fairly stable views about healthcare in general [25] . Finally, global assessments of the health-care system and specific assessments of the particulars of a health-care encounter appear to be distinct, although related, constructs [26, 27] . What is not clear is how global assessments of the healthcare system relate to summary assessments of a recent health-care encounter.
From 1995 to 2004, Alberta Health and Wellness surveyed the adult population of Alberta to elicit public assessments of KPIs. Because there is a limit as to how many questions can be asked in telephone surveys, Alberta Health and Wellness used single-item indicators to assess various aspects of health-care performance. These indicators assessed the availability and accessibility, quality, outcome of care and satisfaction with the health-care system. The purpose of this study is to determine whether these measures assessed at different levels of analysis (i.e., most recent health-care encounter, health-care system overall) reflect a single underlying construct (a generalized assessment) that can be combined to form an index to measure public perceptions of healthcare. In particular, we examine whether summary indicators related to specific experiences receiving healthcare scale separately or with general indicators that assess the health-care system overall.
Methods
From 1995 to 2004, 10 separate random samples of adults living in Alberta were interviewed over telephone each year (n ¼ 4000 for each survey year). Each sample was obtained using random digit dialing. The samples were stratified using quota sampling for age categories (18 -24, 25 -44, 45 -64, 65 -74 and 75þ), sex and region to guarantee that each sample was consistent with the age and sex composition and regional distribution of the population. The quota framework was derived from the provincial health-care registry that virtually includes the entire population of Alberta. More specifically, the unregistered population in 2001 was estimated to be 0.3% of both the registered population and the 2001 census for Alberta. In 2006, the unregistered population was estimated to be 0.5% of the registered population and the 2006 census. Young adult males formed the group that was most likely to be unregistered [28] . Because we used random digit dialing to recruit respondents, both registered and nonregistered persons were potentially included in the samples.
Response rates over the 10-year period varied between 84 and 72%. The surveys were accurate to be +2%, 19 times out of 20. The 1995 survey data were not available for analysis for this study.
Each survey put forward a series of questions about the public's perceptions of their most recent experiences with health-care services in the past 12 months and their perceptions of the health system in Alberta in general [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] . All survey respondents, regardless of whether or not they were users of the health-care system in the past 12 months, were asked to provide general assessments of the health-care system (see Table 1 for a list of these KPI survey questions). In addition, users of health-care services in the past 12 months were asked to provide summary assessments of their most recent experience receiving healthcare (see Tables 2 and  3 for a list of these KPI survey questions).
Assessments are reported separately for the following categories: all respondents regardless of whether or not they used a health service in the past 12 months (1996 -2004), users of physician services in the past 12 months (1999 -2004) and users of hospital services in the past 12 months (1998 -2004) . We also examined the assessments of persons who had a household member who used hospital services in the past 12 months (1998 -2004; these data are not shown and are available from the first author on request.) Cronbach's a and principal component factor analysis extracting factors with eigenvalues .1 with varimax rotation were done for each survey year to assess internal consistency. Construct validity will be assessed in a subsequent paper. Alberta Health and Wellness gave permission to use these survey data, and the Research Ethics Board at the University of Alberta approved this study. Analysis was done using IBM SPSS version 18 (PASW). Table 1 includes all survey respondents regardless of whether or not they used the health-care system in the past 12 months. Public perceptions of five general indicators assessing the overall availability and accessibility of health-care services, quality of health-care services, quality of the health-care system and satisfaction with the health-care system are shown in Table 1 . From 1996 to 2004, Cronbach's a for these five general indicators ranged from 0.79 to 0.85 with a mean of 0.83. Similarly, factor analysis for each survey year identified one principal component on which all five indicators had consistently high loadings.
Results

Users of physician services
In any given year, about three in every four adult Albertans made at least one visit to a doctor [4 -13] . Users of physician services in the past 12 months in 1999 -2004 were asked to assess the care they had received most recently. All respondents were included regardless of whether or not they used the health-care system in the past 12 months. The number of respondents to the questions ranged from 3519 to 3719, depending on the survey year. The mean rating and the standard deviation are shown for each year.
c Principal component factor analysis using varimax rotation with Kaiser normalization. Components are selected for eigenvalues .1. The eigenvalue for this factor ranged from 2.78 to 3.11 and variance explained ranged from 55.6% to 62.2%, depending on the survey year. General indicators combined with specific indicators.
Perceptions of healthcare † Quality Measurement and Public Reporting combined averaged 0.82 (data for the general indicators are not shown in Table 2 because of close similarity to the findings presented in Table 1 ). Factor analysis identified two principal components with general indicators loading most strongly on the first component and specific indicators loading most strongly on the second component. Specific assessments of physician accessibility, quality of care most recently received from a physician and perceived outcome of care tended to be more positive than general assessments of health system accessibility and quality. Note that all indicators were assessed on a four-point scale, except the general indicator of overall satisfaction that was assessed on a five-point scale.
Users of hospital services
In any given year, about 3 in every 10 adult Albertans received health-care services at a hospital in Alberta [4 -13] . Users of hospital services in the past 12 months were asked in 1998 -2004 to assess the care they had received most recently. Table 3 shows that Cronbach's a for specific indicators (two indicators, 1998 -2000 and three indicators, 2001 -04) averaged 0.73, compared with the average of 0.83 for the five general indicators. Cronbach's a for the general and specific indicators combined averaged 0.84. Factor analysis identified two principal components with general indicators loading most strongly on the first component and specific indicators loading most strongly on the second component. Specific assessments of hospital service accessibility, quality of care most recently received at a hospital and perceived outcome of care tended to be more positive than general assessments of health system accessibility and quality. Note again that all indicators were assessed on a four-point scale, except the general indicator of overall satisfaction that was assessed on a five-point scale.
Household members who used hospital services
Respondents who had a household member who had used hospital services in 1998 -2004 were asked to assess the care the household member received in the past 12 months. In any given year, more than 3 in every 10 adult Albertans had at least one family member who used hospital services in the past 12 months [4 -13] . Cronbach's a for the two specific indicators assessing quality of care that a household member most recently received at a hospital and perceptions of the outcome of care averaged 0.77 compared with the average of 0.83 for the five general indicators. Cronbach's a for the general and specific indicators combined averaged 0.83. Factor analysis identified two principal components with general indicators loading most strongly on the first component and specific indicators loading most strongly on the second component. Specific assessments of the quality of care that a household member most recently received at a hospital and perceptions of the outcome of care tended to be more positive than general assessments of health system quality. (Note that assessments provided by respondents about hospital care received by a household member were similar to assessments of hospital care received by the respondents themselves and accordingly are not shown here. These data are available from the first author on request.)
Discussion
Our findings are consistent with previous studies that have indicated that while specific assessments of health-care encounters and general assessments of the health-care system overall are correlated [26, 27] , specific and general assessments are not the same and reflect different vantage points [20, 21, 29] . Our findings are also consistent with previous studies that have noted that global assessments of healthcare tend to be positive [22] and that summary assessments of specific health-care encounters also tend to be positive [23, 24] . Indeed, this study found that the individual experience of accessibility, perceived outcome of care and perception of quality of healthcare most recently received was assessed on average higher than the accessibility and quality of the healthcare system in general. This suggests that while individuals tend to evaluate their own experiences with health-care services positively, their general assessments seem to suggest a perception that not everyone will have as positive an experience on every occasion. To explain why summary assessments are typically positive, Williams et al. pointed out that patients often excuse deficiencies of care for a variety of reasons, including their perceptions of what they feel they can legitimately expect of service providers and whether they hold service providers accountable for deficiencies of care. For example, a patient may not expect service providers to be able to cure an intractable chronic illness and may excuse failure to cure if they feel that service providers are doing their best or if there are other mitigating circumstances (e.g. doctor is overworked, facility is short-staffed, etc.) [23] . Furthermore, Jackson et al. [30] found that patient satisfaction with a health-care visit tends to increase with the length of time since the visit.
In short, global and summary measures of satisfaction reflect more than experience with healthcare and tend to be more positive than measures focused on the details and specifics of a health-care encounter [24] . Further, patients may have fairly stable views about healthcare in general [25] . Collins and O'Cathain reported that while patient satisfaction surveys tend to indicate high levels of patient satisfaction, patients tend to distinguish being satisfied (overall) from being very satisfied (overall). Collins and O'Cathain noted that being satisfied indicates perceptions of shortcomings to a greater degree than being very satisfied even though being very satisfied does not necessarily mean that all of the specifics of care are evaluated positively [22] .
Summary indicators of specific health-care encounters reflect a person's immediate experiences including ease of access for the health service obtained, assessments of quality of care received, satisfaction with the way that care was provided and satisfaction with the results of that care. Alternatively, general indictors of health-care availability, accessibility, quality and satisfaction appear to transcend the specific personal experience and reflect a more generalized assessment. This generalized assessment reflects a shift in perspective from the particular to the general, from the personal to the social [20, 21, 29] and perhaps from the recent past to expectations for the long-term future.
It follows that global measures have a certain utility and validity in their own right but cannot be considered to be simply the sum of the patient's evaluations of the specifics of the health-care encounter. Survey respondents are often asked to take a personal point of view rating health-care services received most recently or over the past 12 months and then are also asked to take a more general and more societal point of view rating the health-care system in general. While these assessments tend to be related, they are not the same.
While specific assessments reflect personal experience, we speculate that general assessments may reflect what one thinks others are experiencing. This generalized perception may arise from stories told by others about their experiences with healthcare and from media reports focusing on healthcare issues. Further, it seems likely that general assessments are affected not only by what one hears of care provided to others but also by media reports about the strategic and policy directions of the Alberta Government and the officials who manage the health-care system in Alberta. We suggest that this public discourse produces a generalized sense of healthcare availability, accessibility, quality and satisfaction, coupled with assessments of the effectiveness of health-care governance and perceptions of the sustainability of the health-care system. It follows that attempts to improve the public's assessment of the health-care system require efforts to improve the individual experience when receiving healthcare and also require efforts to shape public opinion through informational and advertising campaigns about health system policy and performance directed at the public in general.
Regarding the limitations of this study, while we have shown that KPI indicators have sufficient internal consistency to justify their combination into an index, nevertheless, we have not addressed the construct validity of the index and its dimensions. We will explore the construct validity of the KPI approach in a subsequent paper by examining KPI assessments relative to the respondents' age, sex, health status of respondents and inclination to lodge a formal complaint [18, 30 -35] . Given that respondents' assessments of the health-care system and health-care encounter were obtained by interviewers conducting telephone interviews, it is possible that this method itself tends to generate more positive assessments than might be obtained by a different method, for example, through a self-reporting questionnaire [36, 37] . Furthermore, evaluations may differ depending on the amount of time since the last health-care encounter [30] , a variable that was not measured in the KPI surveys. Finally, the specific questions asked of health-care users are summary assessments and do not indicate which aspects of the health-care encounter were perceived to be positive or negative and whether or not respondents were willing to overlook shortcomings [18, 19, 22, 23] . This raises questions about the utility of a combined KPI index. While it may serve as a general indicator of public satisfaction or dissatisfaction with the health-care system, this index will have very limited utility for identifying specific problems with healthcare services. Indeed, the KPI approach may be useful for providing a broad assessment over time and serve as a barometer indicating whether problems are emerging; however, more detailed measures and in-depth analyses would be required to examine specific problems.
The KPI strategy provides policymakers and health-service practitioners with a relatively quick, affordable and comprehensive overview of the public's assessment of healthcare received and the health-care system in general. This strategy is useful for measuring the public's attitudes and general disposition toward the health-care system. It is also useful for setting benchmarks, evaluating trends in public opinion and identifying emerging problems. However, once KPIs begin to show a negative trend and/or point to an emerging issue, more detailed methods are required to identify specific problems and solutions. Finally, while the Alberta Government has used KPIs as discrete measures of health-care performance, the scalability of these indicators points researchers to an underlying construct that appears to be a generalized disposition to evaluate the various aspects of the health-care encounter and health-care system in similar terms. The challenge for researchers is to identify this underlying construct and its determinants.
Our study has shown that cross-sectional surveys using general and specific KPI indicators of health system performance are relatively consistent over time and, despite limitations of sampling error and measurement error inherent in survey research, provide reliable estimates of the public's perception of health system performance. Furthermore, these KPI measures of availability and accessibility, quality, outcome and satisfaction assessed at different levels of analysis (most recent health-care encounter, health-care system overall, etc.) can be combined to obtain a generalized assessment of public perceptions of healthcare. The validity of these measures is another issue. In a subsequent work, we will examine these general and specific indicators to determine how well they reflect different experiences with health and healthcare. For example, one might expect that the frail elderly will assess the health system differently than the healthier and younger segments of the population and their assessments will vary depending on the type of health-care problem people have, whether acute or chronic, treatable or not. This will be the focus of our next article.
